(l9>B*Btt»*r U P> 03 & H§ 4$ fjf & $g (A> 



#$2002-97375 
(P2002 -97375A) 

(43)&W0 ¥*M*MJi 2 0(2002,12) 



C0 8L 101/00 

B20C 45/00 

CO 8 J 5/00 

C0 8K 7/06 



CER 
CE2 



FI 

COSL 101/00 

B2 9C 45/00 

C08J 5/00 



CER 
CE2 



4F071 
4F206 
4 J 002 
5H0 26 



C0 8X 7/00 



«>JM»9 
(22) ABB 



-23962cl(P2(M)0-289S24) 



¥J&12^9 3220(2000.9.22) 



I IHK 



159 



Jtt*M^B*tt»r 2 TB 2# HJ 



(57) 



• ^oxTAnnn-9i^Mn400=ima^e/gif... 8/28/2003 



[13*312 ] ttJBffltOfBittfi 10-7 OSStt, 

[ ism 3 ] ^*it««^^^^ (D t mm 

A3 * F. aU^Mxx^, #'Jx-rA*-h>, 
F«^fefr&»d»638«ft*-afeLt-C**ff#*lll 1 - 

umm ) mw&mw*# w** u *7 < 



BlMimAMtof: as u r » en&jiw A. 

{ L ) <t*feTt* ( ci > tOjtt ( L/d > #5-5, 0 0 

tooou 

[0 00 2 J 

I 0 0 0 3 ] ttttWfcCDS-feAti, £fc£3J£S»?E, 50 



£632002-97375 
2 

[0004] cirtfc, -fe^u-a?-t*^S^Jb<5^^ 

ifWJTlk. fif§Wd£ft£#S*3ft*. ICC 

#a ass* j: ettM*ntt mmx? * a o . an 

[ 0 0 0 5 ] U-Ctt. KHMBtt?«lIIE 

*1 0- 1 25337^£fB> , a**-*l*-*-*aj 

Y y ? £ x*K7 fctt7 HUMS 

<&B12 00 0-3 6 3 0 94£*> , 7*^- 
^flSfttJiOmWtt <«i3? 1 0-33492 

*mmmim&Kft%tzi3i£ «#«2 o o o - 
&ic&£?i>m umzo o 0-1717 9#^) 

[0006] 

m 10-1 2 53 3 T^MUCfidSnr^***! 1 
Uk^ft«. mfeE4^llfi2 0 0 0-363 0 

*fctttc*ft#* § < ft ^ c t , s feXAH ^-xi 

f ^> ttf4©a« $ * * c t * % =a * »• < ft h 

^1 0-3 34 92 7^ffiJCia«lsnrc^*Si:ii 
^ic^WBS^**. ma«fl32 0 0 0-67 882 
2 0 0 0- 1 71 7 9^ftlB(CiS«3nXC'6*^-Cli 
[ 0 0 0 7 ] C CC'J: ^ «cffi*G*rt4 • **fe-CI*««t 4 



r\ r\ r\ r\ 



™ °™«nn-;r n *arMf&mto\=.. 8/28/2003 



3 

[00 09] 

jftftnit t * - t ✓ f * - -rzvtm U X EST* c 
too i o] rsfcfc, 



2. «S*«©B*S3»1 0-7 0S»j, t?-#>t 

</?*-7<DSdSj»c. 1-1 SMWcabsmai 

3. »»S»«<DSfe¥i!rtte6fi < L) £8t$ft£ (d ) <b(D 
ft ( L/d ) * i 0 - 1 0 . 0 0 0 -CfcfcSiffl 1 * fct* 

x-?\»Hrh>. stftfx-7-Jl'*** 

8. fiE^A4J««i»^«<!5»^*86S (L) &«mtS 
<d> to>tb <L/d> #5-5. 000^*^^127 

9 . pis l-e ^rn^stt^ »i^(m«<A«i 

1 0. (L> &fttt 40 

ffi ( d > t<0ik < L/d ) #5 - 5 , 0 0 0 "Cfcawa 

9 tc lattoiSM «nU9 * ; < u - * - £ 

[0011] 

[ 0 0 12] *M) V«B«n«JIHR«ttUsi« "J 7 9 V 

s e ? ? zwm t r * v * *&$mm<Qi, >rn 

t>mx%&. 

I o oi3] ^m-cttnsniJiRjRWtiowcoi'r so 



M92002.-9? 375 

4 

I o 014] *^rtt^3n&.^®»««5K:i*«r 

nvcm?&&. &i^mtt<o&x^tmtffla\,>i5 
im»omx&ammtoxit. m^mm 

(L) iSfcIS <d) ©It <L/d> #10-10. 0 

5-5. 0 0 0©8HKab4C*iWMt/<, 
Hte#*l,<i*10-3. 00 0"C4*. 
[0 0 15] L/d#±Sa«B-C**i, ttttOtt. « 

eft****-*, f&m<o&mttci>m. mm± 

im&£l*ic<<< 9WB» tit h. 
[ 0 0 16] «t4a, ±S©»¥l^*Sli^ u ? h * 
liB3l^ a p «r4 5 0*Cx 5 KIR. TiUtf > ^7* A#BSTK 

i&^xtfr%m$i&xik'?tc&$ii>ir>. i. ooo*oi» 

[ o 017] *^r-ttffl3n&.siStt«iit* 5 v y k 

•c* - # > ^* / f * - * i e?F8HiMn t mc%m-& 
irx&Ai'L,. zfb v >i>-v* ^^o^icm^mto 

m*ni&K&ffimuxt>&i>. $>h\,*\tx* * *~ 
o. c<ommitziffim&m&&n{sxim2#, m 

4r 1 0 - 5 0 0 0 0 l/fe fc^f^lttOffiW* 

[o 018] 4c^<owna^(ceddn«««iRfli 



i«^i7Monno=2 1 &N0400=image/gif&N0401=... 8/28/2003 



^32002-97375 



SKJil 5^7 0mfi&. gtC«*U<U2 0^6 5 
[00 19] *5WtK6S5n*^-#>^^?*-^ 
ft *> ORffliS* An^ttKES $ ft fc*S tt& * O fc 

*»«»c[)^6#rtdft-c^r<>ft<. mmft&t* 

[0 02 co *-*>t^ a -^i 
H!tt:7-*tt*«fc4S1t. tt«n«&®fe«sacc.tt 

f§*> ft-c < * ft - * > * ; * a - ?<oit 4 x^estiS: 

[0 02 1 ] *«^(D«iga««»iCB3SSft&*-!K> 

*U\, *0»*b<(*0. 5-1 OMSK £K4f* 
[ 0 0 2 2 ] *MTMdft*tt9ttttTCMK 

z&zntohm\m&-nim&u<m^bti&. en 

[0023] *»B , C]fli»6ft*# 'i * * - U>**7 

€ A WgLt-C** C O < , J: D»* U < i£8 0 

**9*ELt, HKIMl/<tt9 0-' , E*»8Lb , C**. » 

( 1 ) W\QmWi,WBLt\,X\t. H8S ( 2 ) - 
[0024] 

[fell 



-0— 



O) 



10 



20 



30 



40 



[ 0 0 2 5 ] 
[ft 2] 



-o- 



-o- 



(2) 



[002 6] 
[<t»] 



[0027] 
Ifb4] 




Q-O- (3) 



pV- SCh-Q-S- (4) 



[00283 
UtS] 

(5) 

[0 02 9] 
[<t6] 




(6) 



[ 0 0 3 0 ] 
[It7] 



O 



[003 1 ] 
UtS] 



/CH) 

S- (8) 



50 



[0032] $^rm^*ij7xil/>A^^ K 
SfBtL/rti. 7 5mm. f*2. lOauiKD 

fcM0jtjUh7D-i~4 h <^TMFRi«ST) #5 0 
-2 0 0 £f/a i nTft*tOW« U*. gtCStSSO 
< 4*5 0 - 1 5 0 ff/ iOoiin, £ Ofrtt 7 0-15 
0g/l Omi nsWPSUs 
[0 03 3] *fc, ^^cm^^l^^^Uv^JU 

v < mwm&xt, 4 5 0-5 o o ■count* 

R. 5 3 8 XTC BifflKft&1ifci«e[HNI&BrO - 
3 0 ifi^^T'C*^ C i L/ir»« EtdftfjE U < ii 
0. 2 iOfeWO. 2 2S>MUTMf 

[0 03 4] C0J:^<rd<i;7x^b>XiU7 i FVtt 
W^«<S£B4 5-3368 ft 



T/-> ^ /"\ ^ 



1 oxrn/inrw; we iap/crif&N040l= 



7 

£835 2-1224 0^£fB, ^3Bg6 1 -7332-^ 
vn htxtc » ? * ~ > * ;u 7 * MW*&M4tt!i 

n*. <-o>ti^wa^J<Li/-cii. N-^^tpy 

F> N, N* -*>>'***.'U^7 5 K, N. K" -V 
>'?>W7*fe F 7 £ h\ 1, 3-S>X*JH**Vijy,/ 
>. >'?^*.a10 7* F, £*<v*/Sl>rj.£<D 

.»Uxf,'UM>>. *>x***rF>, 7T2F7*,Ofr£ 
S>*h>&&S»J. <of**x~«f»U. *>x*.»Lx-r 
.'U. S>7Dtf*A-*Jk 1. 4-^**^>. 5^1*7 

*i/>S>*PL» K, EStokjgR, K»*PPX*b>, 
^qpx*l/>, £ D * > -b' £<D" P 

SI >$./->k JL$S-)l s 7D/'V-.'k 

"Ja-A, *'Jx*u>sr!/2-A. ^'J7'afu>^ 
-A$£<z>7* ->-A£S«, ^>-fe*>, FAx>, + 

[ 0 0 3 5 ] Sfc, Bttftftfc 7 A*? y (fcWSiKO 

ft 7 a* y ^i(r^ni> f 

[0036] *fc, BJ9PM&. x -fvt'74 
[ 0 0 3 7] *Mtrat»6n6jU# l J 



TO K992002-r9?375 

WB*IU»&4C^. A^afi<££^ 
Mibrttp-bFa^^AW. &-tFa*!/- 
2 hx||*b£jftr *MK>**5/ 

A. bFa^/X 3, 3' , 5. 5' -f Y5jL*)1 
-4, 4- -*5 t KO^W*i*. t -***b F 

10 t/+3*U>. 2. 7-i'fcFP*V+'7$U>. 2, 
2- tTA (4- t FP*^^*-ib) 4, 
4* -Vfc FPtVS>7*^^X"-^^^0£T*« 

2*ia, ^i^t^+^tuCD.mw^i/riixf u> 

4 77**B.'2. 6-1"7*l>si>t7iW> 
Wt. 4, 4" -^7*riU^,'U.K>K, 1, 2~fcX 
(2-5'PP7 3 ;/^>» x^>-4. 4' 
>K. 4, 4' -^7*^x-^^^K>^fc 

20 ±ar&«t&vfibew6ti«, 

[ 0 0 3 8] fit* <y(r'%AsK y *A?Mt> 

(9), (10), (ll)M^iliHllxX^- 

[ 0 0 3 9] 

Mk9] 

[0 04 0] 

{ft 103 

30 — O-Rl— O — (10) 

[004 1] 
[ft 11] 

— OO— R2— CO — 

I 0 0 4 2] fcfcU, 5^*R 1 l«t©fb*M*a6^6*j: 

[004 3] 
[ft I 2] 



a 1 oxTnnnn-o 1 ^Tsjn400=image/eif&N040 1 = . . 







-o- 



45832 0 02-9 7 37 5 
10 




* [0 0 4 5] 
[ft 13] 




-o- 




-^^-o a< 2 cm 70-^^- 



[0046] ±BMtifc*tt04 ft, (10) Ko^TIi 

[0047] *smr-6fs l< je^nsss* i>xa 

7 fc >Hi±!E^$a<«3i^tt (9 ) , (10), < 1 1 J 

[ 0 0 4 8] ±ia«3£mtt < 9 > &tf < 1 0 > cositi* 40 

( 9 > . ( 1 0 ) 4*J:D' ( 1 1 > <P£ttKttU 
"C3 0-9 5 mo \ 4 0-9 0 mo \ % 

( 9 ) , (lOJWOfill) <P£tttC*k/"C 7 0- 
5mo i%i*fi*i<<* 6 0-1 Offio \ 
t,<r», *fc, ttfiStt (9 > G>teiMM£ ( 10 > KttT 
6molft[ (9) ]/( (10) ] 87 5/2 5-9 
5/5r^fc£C<bWSU<, J:0^$t/<ti7 8/2 
2-93/7*C<M>o (11) kZlmi&m 

& ( i o ) t«S«cc^fc^f*»&c u». c so 



[ 0 0 4 9] ♦WBXtf* l< < B^6ft6iJ2«a* M 
x^^Hi±i2«a^& (9> - (11) &%®thf& 
^flcc, 3, 3' -^?*^5>**#>B. 2. 
2' »^jlft>^^>B«r f CE>1ffiiRM^> 
B. 7^t>Bf. 7tf^>«, kWsWL K^> 
ir©!H**5^*^*>». ^4r-tffc Far u 

>. 3, 4" -^fc KDf ^7*i*, 4, 4' -V 
bb"D^^i^AW>, 4, 4' -i>fcFO* 
i'&y *2-.'lZA>7 4 K. 4, 4' ~^fc KP4 1 V<> 
VV *s>tt£<D 9 Jy*/-&s 1, £-7*a,>>*>* 

->P. i, 3-^a^>s^-;u % i, 4 

i, 4->*p^*if>^*^-jUtt*©j8tt 

fciiWSWJt^* - A . m - 1 F a * S/ftAM*. 
2, 6 - 1 Kat«/t7 hiB<c^*§*t 



oi p xm4An^moa^/aif^N0401= 8/28/2003 



11 

[005 0 ] y ^jH»fiW>«ftttarfct«Stc 
/d US, 6 0 < CTlttlfc«ttfO. 5-!5dL/ 

cr-c&&c aw* i/< . l - 1 o d L/eVh&ct 

[0 0 5 1 ] *fc, iW^yxx^AcDSStSfltKirtJ 

fOi&Kl. OOOsec-lTOWO. 5-2 OOP 
a ♦ s e cT*>Z£tim$Lr< , 0. 5 -1 OOP a 

• secraacAWSu*. ccT'£$ft£ 

&A c T m 1 > ^IW. Ta 1 + 2 0 ttMUfCS 9 
■ffitUfcft. 2 0 1C/^CWUW'Cttjl*'eMPb 

fc«. ^&2 o*c/Q<om&^vm&LstcWcm&$ 

[ o o 5 2 J m* y xar AeM&^tctffieetiR 
a* < > y x x^Mxfittd^tcflii/'CttB 

{ 1 ) p -b h'o+l/^cJg^KtcA<D^+^^^.«l» 
«[4*.«tt.«»f:ltt< j«»*>6ff6ftfc# M x*?A A 
p - is Kd*^SJR«t^|£4^^Tt*Jtt«il 

(2) p-7*h*VftM©feJ:tf4. 4' -f'7-fe 
h * i'i>7 x~;K ^r-fe h * V*t>-*> v A<C'£§fe 
S>t Ka+^bS*W)^7S'^ffe*jA2. 6-*3£l.- 
>t>ib.'U4<>|g. -f v 7 $ hWl A'<D* 

(3> p-b Kn^^B#8feJ:CA4 i 4' -s>fcK 
Dt^7*i* t b Ko+yO&A'^^&^t: kd 
*Wt£»A2. 6-^^»u^V*jP^>B. 

ft. RBtitttt&K£? *#£o 
(4 ) p -fc Fa*S'3&Wti>7xXj|,xA7»j|rKtf 
4, 4* -ytKB+WiiA, tFflty>ft4' 

y 7 * x x * jfcfr 7 * y £Kl£K: X 0 

<&> p-tFo*v*S#Bfcj:tf2. 6-*7*U 
> t> * A ifs >k . '7- U 7 * JHS. ^ v 7 * )imtl £0>1t 

]SltSi*i:^tl^tl^7*xjUxA^At/fe^. 4, 
7 «7x/-jlfl«gSl6u: < fcoas 



:?) £832 0 02-9 7 37 5 

12 

( 6 ) # y xf 1/ >7 U7 $r u~ Y iX £0># »J x*r jU 

r^7^?i/-r frA'^#&s'aji>#>R<£^x 

<2> *fct* <3) ^#&KJ:»&a#yxA^£tjl 

[ 0 0 5 3 ] Sfi# y x^^.'Kosis^sfctisittflSr 
hmithi*. em* is. 

10 BW*y$*. §mrY*)*jU, =Mfcr>**> ( & 

a& Aco^Kib^^^^-r * c A#r* 
[ 0 0 5 4 J *^r'J3<>6n*®m^c£. 

K -fey^^ h. ^3j-y>. -7^^. ^u-, ;^d-7 

-*?**sf)JU. RHt^ax^A, Wt?-^>. ii"fb^ 
&A'<&&JBffc6tt, jfttt^^^A. 

30 «*«:2a»y±»jBrftCAt>BIft-cab&. J: 
^. wa^7>^lb^4fl, x 

1 0 0 5 5 ] 3 ^cc, *&q^tt8tMitcti. 

>/ h > u tote&mt <xm y >eig^ Ao»awih 

v Acr#feS9. 4mwihM«t A"«>ja!B*i*#air * c a 
[ 0 0 5 6] *^(^s§a^^w«fi^ft*c«K:«m 

lisped WXttlB. *-iK^y*»-y, J^ajSttffl 
^. x-^-. /OKy-s+^-^^xsasWbr 



—a ^1 ^xTAAorwimap e /gif&N0401= 8/28/2003 



13 



I o o 5 7 ] *^©.«^a©»a*^tc«tcnipi^ 

[0 05 8] 

7 < Fmm'Wmmm&mt. js&jm i s 8 o§m so 
abater. > 'J > sr-sat ; 3 2 0 U £§?^& .- 

1 4 0-C, Sfttiigft : 7 59*. JHffiE* : 36«T»EE* 

[ 0 0 6 0] * *c 'J XX T-A-fctfftQifBJlSS 

JH2MM1 S8 0SJHffiflWWtii"C, ^y>*r 
-ffl* : 3 4 5'C. : i 2 0'C, S*ffi£g ; 7 

[0 06 1] UT«P*l*|iM:*i*T. #*5g 30 

5H«tt:ASTM D6 3 8KftvCfltftO:fc. 
BltfWtt : A S TM D 7 9 0 XM^Otc. 
T A Vy h ; A S TM D2 5 6KS£^C$nt 

ttffiL, J I S K7 1 Z 6tCBft2tixt,>Z>Ai£ (a 
EES) tige- 7 T2 3 4 C, IftttWifnXtrA:. 4c 

^c^wri*2 5iiiii)|[*(O^M' 5 &^^. J is 

Z 0 2 0 8 Kft^ r 4 0 9 09iR H ntt Ufc. 40 
<*:g|SIWteta; ASTM D2 5 7^tSft0fc. 
ft^^itkttS « L > , $6*£{» < d ) $tc\m 

r»^$H4-csf-7fcJK^^. i. ooo*coate»tc 

[006 2] [»*«!] *»j7^U>A^a" 

4- 67 k tr <*Rft*h y«5i>2 , 5 0*6* 

BKfc* 'J $ A 2 k e <*Wfttf- HJ * A 2 5 V 50 



©832 0 02-9 7 37 5 
14 

StfKN 2 -t*cr»J K> (UTNMPiEg 
*T. > 8ktr£f±i**> 8»i/^S«»tcMU * 
3. 8 k e ftSOSffl*4. 1 L£F£*l/fco 
«C1. 4-5>*ao-*>*>3. 7 5kff <25. 5 
* A ) U <=> O'K N M P 2 K g tAMX 2 3 0 XX 1 Bffl 
AMI 0 fco RK&Mfrfl *r 5 f§&&&, 9 0 *a p 
H4C«K*»82 5L+«:aAl/. lB#K»»l/te 0 
^ U ^ * ^ u> ^ .»U y < h M 4tW«rttS jsftHtHO p H# 

7u:^45t:'9 ox;a>^^>SFA* s c^bfc». 8 0 

*C*C 2 4 ^KR^Ml^c, S3 3 1 . 7 5 mm . ffi 
2. 1 0mm©*«J7-f*«:«l*. Set 3 1 6*C. ft 

8 7 g/ui in. 450^5 0 0 TX'&ftSi+m 5 
3 8 # C-C6««R(tdWc«©R<HI3ftW:0. 1 91 

[0063] [p%M2] {M*yxx?/I^8K>*[ 
p-tKD+^Jeja«9 9 5affl». 4, 4' -i^b 

2. 5moimv«. M^. <Tm) 3 1 4*0. 0. 
5mm*x i DmAOaf- 'J ^^^«rfflv», a*3 2 4 
•C. TOaitl , 0 0 0 s e c l XWI«l/A:^©«IWS 

I 3 P a • s e cOM/ ? h fcfUfco 
[0064] [|MM3] S7mm. «S48mia<Dy 
v?7<< Yl&x?* v tic. 9ti&tif>h*H4kic®<>X® 

6^ ; VvV7 4 h = 5 : 5 : 2©SSf»*<:Sta!>r ^ 

9. 998Wlig<Dy5'77^h*>6^*lil4flun, 

^^^-OlJiCESl/. Jl!g9 9- 9%©^y^A^*x 

nM^K^DKHKrSK: 1 ^2mmtElttU E*6 0 
0 t o r i\ «Sfe7 0 A-CMMrff H&btrfA 

?fff I 0 n m. S$ 1 1 0 ii m<D*l»atXttiI© y ? 

1 0 0 6 5 ] imm 1 -8 ] &*W 1 , *«WI2 tU 

y ^ * x u>^*p y K»BB;af?j&s# y x a 

^^MOBccKLa? jj mOPANXttftaai (^ugj fc h 
U*' T 3 0 0 ) ttWfiS 6 mmXtimutc? 3 

7- k mmvpm 3 raw t ttti-#^+/f*-? 

3 2 0 fft^^K 'J x X ?*ffW4><8 ^CC (tttllflgit 3 



<?;, $$332 0 02^9 7 37 5 

15 16 

I/. U ? h *SffiUc, C*>"* u v [0066] 



SftW 


JUBN1 


J? iSft 2 


KWH8 




WW*6 




*tt#)7 


MHD* 




30 


26 


30 


30 


15 


15 


SO 


31 






OS 


J 


3 


J 


10 


14 


0.5 


J 




<«B> 


m 


H>S 


PP5 


?PS 


pre 


PPS 


PPS 


LCP 




».s 


69 


67 


65 


75 


7t 


49J5 


69 








213 


188 


136 


121 


100 


205 


143 




(») 


Z< 


13 


2D 


LI 


U 




2.1 








299 


251 


216 


182 


U2 


128 


291 


102 






20.1 


19.4 


I7J 


16.1 


11.4 


10.2 


2X6 


22-1 




(Mtf 


<f? 


54 


45 


42 


34 


32 


80 


71 




5 alc*-24h) 


28 


27 


25 


23 


52 


28 


18 


15 




*<eUir24h) 


0.29 


ttf* 


0.2S 


02* 


033 


a.27 


<M9 


au 






71 


to 


71 


72 


71 


7D 


73 


71 




42 


42 


42 


42 


41 


<2 


43 


41 






|a2 






0.08 


OJW 


tut? 


o.m 


OAS 



[ 0 0 6 7] ^fcfl 1 - 8 «fc 0 *ft^iZ>a*«S4*««« 

[0068] XttM 1 -4 j:o , j^sitioE&att 3 
l& WWHtd** (ST 1/ . »«t#*T±jrr * C £ 



[ 0 0 7 0 ] XitHH8 J: 0 , ^ HJ * *XtflfiS***i: 

iti^ti. tfx/ojrtt, &os*tfj 
[ 0 0 7 1 ] [ it&fl i - 2 ] gAacedtt* **2 

[007 2] 



^xTA^n-; WO a^/aif^N0401= 8/28/2003 



17 



£832002-97 375 
18 









item 5 


I ) 




30 




76.8 


5 










Kftti 4 


flRlft 23 SO 






PPS 


IVS 




LCP 






10 


77 


192 


20 






225 


05 


50 


20 




w 


*3 




L3 


0.9 






267 


142 


ill 


27 




<0P*) 


302 


it 


4.1 


2.1 




(Mb) 


OS 


41 


44 


4.1 






38 


46 


*3 


22 


*JH1^a (cm 1 /» ' *tm-2Xh) 








0.80 






TO 










<Jft*fl) 


42 








ttftOftStt 






IX if,* 


94)9 





[0 07 3] tttWH-BJ:*?, 
ft. «tti. «W«ett©1-^r4lr»Er***M*i»i& 
1 0 0 7 4] [MM 9 ) ttM3?«&Ofc|Mflllft 

StffcWC*0. 1^-<X6 6 minx 8 4 mm. 

*iSB8©*Il*2. 5mm. ^£l*2maiTNk£. 

[ 0 0 7 5 ] t Jfctt«3 ] LX&m I lOu 

mUkfro l 6 0 u mKT©JM6»**x#+i'W« 

(ttfts^* *Jt**VB -xea- K 8 0 7 ) K2 

**x#*5/*| xtf+ 3 .7^ i BM I 1 2ft4MBtt 

•c. EAiGMPa < c4&^na^u^wor&mis 
[0076] as^e>t>^* J: ^tc. mtttct*Kn& 

[0077] [tt*M4 ) HM3Tmi*A:ttM*JB 
1 & 0 TC, ffi* 1 0 M P a . 7 U ANM4 5 ftTitttO 



[ 0 0 7 a ] t tbHM 5 ] mm 2 ?m& o fesa* y 

l&TEG 8 0 LTE-UJ , ^'W^ 

30 -KK2 2 3QGJ ft*2fc*T*,VeEdU HOT 

J|J»-C*M»ofe. 5! Ac. &£3 4 0*C, BUH 0MP 
a -CHI? u ^ e£^^?7 -7 T&Wfl 13ft £ t ff «l/ , 
W**ff«l/«: # 1&5k*&2u:m?. #2fPhtofr&& 

[00793 

*%9MffiiHttrtto J: 0 iStifcS6t4* it-ts M u - > - ft 
[Hi] ^teffl 9 1 tusffl 4 r-«W L feWflffSHtt 

■-C4%6. 

A : ^iWAOQ 
B : ^A*S»aiD 



01) 



4N92002-9? 37S 



[HI J 




(51) Int. CI/ 

H 0 1 M S/02 
// B2 9K 83:00 
105:12 

B2 9L 31:00 



F i 

H 0 1 M 8/02 
B2 9K 83:00 
105:12 
B 2 9 L 3l:G0 



t-n-V ) 



3 



F * —JU (&*t) 4F071 AA02 AA43 M62 AB03 AD01 

ADOS AD07 AE15 AF08 AF37 
AH15 BAO! BE05 BC03 

4F206 AA24 AA34 AB18 A825 AC07 
AE03 JA07 JF02 

4JG02 AA011 68001 CB001 CF001 
CG001 CH071 aOOl 
CM041 OI011 CND31 M016 
FA046 FAH6 FD010 FP116 
QQ02 

5H026 AA02 CC03 EE05 EE1S HW1 
HH03 HH05 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The thermoplastics constituent containing a carbon fiber and a carbon nanotube. 
[Claim 2] The thermoplastics constituent according to claim 1 whose loadings of 10 - 70 % of the 
weight and a carbon nanotube the loadings of a carbon fiber are 0.1 - 15 % of the weight. 
[Claim 3] The thermoplastics constituent according to claim 1 or 2 the number mean fiber length (L) 
of a carbon fiber and whose ratio (L/d) with the diameter of fiber (d) are 10-10,000. 
[Claim 4] The thermoplastics constituent according to claim 1 to 3 which is more than a kind chosen 
from the group which thermoplastics becomes from a polyolefine, a polyamide, a polyacetal, non- 
liquid crystal polyester, a polyphenylene oxide, a polycarbonate, a polyphenylene sulfide, liquid 
crystal polyester, a polyether ketone, a polyether ether ketone, a polysulfone, polyether sulphone, 
poly ether imide, and these blend objects. 

[Claim 5] The thermoplastics constituent according to claim 1 to 3 whose thermoplastics is a 
polyphenylene sulfide or liquid crystal polyester. 

[Claim 6] The thermoplastics constituent according to claim 1 to 3 whose thermoplastics is a 
polyphenylene sulfide. 

[Claim 7] Mold goods which fabricate a thermoplastics constituent according to claim 1 to 6, and are 
obtained. 

[Claim 8] Mold goods according to claim 7 the number mean fiber length (L) of the carbon fiber in 
mold goods and whose ratio (L/d) with the diameter of fiber (d) are 5-5,000. 
[Claim 9] The separator for fuel cells which fabricates a thermoplastics constituent according to 
claim 1 to 6, and is obtained. 

[Claim 10] The separator for fuel cells according to claim 9 the number mean fiber length (L) of the 
carbon fiber in mold goods and whose ratio (L/d) with the diameter of fiber (d) are 5-5,000. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the mold goods obtained 
from the thermoplastics constituent and it containing a carbon fiber and a carbon nanotube. 
Furthermore, it is related with the mold goods obtained from the thermoplastics constituent and it 
which were excellent in the conductivity and the moldability containing a carbon fiber and a carbon 
nanotube in detail. 
[0002] 

[Description of the Prior Art] Since a carbon-dioxide-gas eccrisis problem is coped with in recent 
years, the method of supplying energy by the method which does not depend the energy acquired 
from petroleum resources on petroleum resources is examined. A fuel cell is in one of them, and 
development is briskly performed aiming at spread to the power supply for fuel cell vehicles, or a 
power supply for home use. 

[0003] Each cell of a fuel cell is formed from the separator which supplies a gas passageway and a 
cooling water way while it contacts one pair of electrodes and the electrode which sandwich the 
electrolyte which manages a reaction, and an electrolyte and performs current collection from an 
electrode. 

[0004] Among these, since it has a current collection function from an electrode, advanced 
conductivity is required for a separator. Moreover, in order to form fuel gas passage and a 
circulating-water-flow way in both sides, gas barrier property, intensity, a corrosion resistance, etc. 
are required. Furthermore, it is necessary to form a gas passageway and a circulating- water-flow 
way, and the outstanding moldability is required. 

[0005] After pressurizing the expanded-graphite particle and making a reserve sheet form as a 
conventional method, How to pressurize and produce with the metal mold of the last configuration 
where the gas passageway and the circulating- water- flow way were attached (JP,10-125337,A), A 
fluororesin or a graphite fluoride particle in a noble-metals matrix on a metal separator front face An 
eutectoid, How to form the distributed noble-metals compound plating coat (JP,2000-36309,A), How 
to blend a lot of graphites with thermosetting resin like phenol resin, and fabricate by press forming 
(JP,10-334927,A), The method (JP,2000-67882,A) of filling up precisely with conductive resin 
material the opening section of the metallic material which has the detailed opening section, the 
method (JP,2000-17179,A) of blending graphite system carbon material with a liquid crystal 
polymer so much, etc. are devised. 
[0006] 

[Problem(s) to be Solved by the Invention] however, a gas passageway fine by the method indicated 
by aforementioned JP,10-125337,A and a circulating-water-flow way - metal mold — since the top 
where it is difficult to form faithfully as a configuration runs short of water repellence and intensity, 
there is a trouble that the application of a high molecular compound, sinking in, etc. are needed 
Moreover, since the metal is used as main material by the method indicated by aforementioned 
JP,2000-36309,A, since a bird clapper and the coat of the material which uses noble metals as the 
base again are made to form, cost turns high up, a process becomes complicated, and a weight is not 
greatly realistic, furthermore, a gas passageway fine in press forming of the thermosetting resin 
which blended a lot of graphites by the method indicated by aforementioned JP,10-334927,A and a 



8/28/2003 



. , M , h , tTnuhie that a cycle time is long and inferior to 

circulating-water-flow way - metal mold - ?™ b * haU V configuration By the method 

productivity is in the top where ***** * a trouble that alt output declines accordtng 

******* , • i A~~*u n A th* material or the method for it being 

intensity, and the corrosion resistance were not found a* . ^ offer 

SafaSC^rreC ^ .he corrosion resistance, and the 
moldability. 

gSL for Solving the Problem] Then, as a result JMJ^fjaE- a 
mentioned technical problem should be solved byjustng out toSzmg could be carried out 

a carbon nanotube, 2. The thermoplastics consti tuent ^.^S of a cartxm fiber are 0.1 - 15 
loadings of 10 - 70 % of the weight and a carbon nanotube toe £^££^r ratio 
o/o of the weight, 3. The above 1 the numb™ ^^^^ of ^ 
(L/d) with the diameter of fiber (d) are 10-10,000, oi ^^™P^ Non .i iqui d crystal 
publications, 4. Thermoplastics A polyolefme, ^^^^ffid^UqSd crystal polyester, 
polyester, a polyphenylene oxide, a ^^^^^^^ A thermoplastics 
a polyether ketone, A £^2»£^^ chosen from the group which 

constituent given m either ^^^rt^™ ^oplastics constituent given in either of 
consists of polyether imide and these blen ^^^ n f s ^ flde or liquid crystal polyester, 6. A 
the above 1 -3 whose thermoplastics is a Aplastics is a polyphenylene 

thermoplastics constituent given m either of the above 1-3 ™ se l ™ a Dub ii ca tion to either of the 

sulfide, P 7. Mold goods which /* ri <*^^ fiber length (L) of 

above 1-6, and are obtained, 8. Mold goods given n the above /in 9 



publication the above 9 which is 5-5,000. 



[Embodiments of the Invention] this invention is explained in ^aifbelow^ ^ fiber which „, 

2 riSSCT^^S - - - ■ raw — 

the pitch which is a residue at the time of petroleum .refining. ti 
[001 3] Although mere is espectally no l^^^f IcrometL still more 

it is usually 1-30 micrometers, is 3-20 micrometers preieraoiy, 

preferably. . . , ..i,. Mr u nn fiher used bv this invention. Although 

[0014] There is especially no ltmtt tn the length of *^°™^^ ductivi ^ ta reS pect of the 
dte longer one acts advantageously for a mechanical mat is „ ecess iy is just 

ft^mtai:^ 
SsXntta^ 

molding. For this reason, as the fiber length and the diameter of liber 8 fiber h 

^fd^ 
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Moreover, as L/d in mold goods, it is 10-3,000 that it is in the range of 5-5,000 desirable still more 
preferably. 

[0015] While it excels that L/d is the above-mentioned range in machine physical properties and 
conductivity, it excels also in the fluidity at the time of fabrication, fiber cannot become entangled 
easily, and distribution becomes good. 

[0016] In addition, the above-mentioned number mean fiber length is the value computed from the 
value measured by microscope observation about 1 ,000 fiber from the ash content which was made 
to pyrolyze a pellet or mold goods under argon gas atmosphere for 450 degree-Cx 5 hours, and 
remained. 

[0017] The carbon fiber used by this invention may carry out melting kneading with a carbon 
nanotube and thermoplastics by the extruder, the kneader, the Banbury mixer, etc. as chopped fiber, 
and may carry out melting kneading of what was taken over while infiltrating the thermoplastics 
which fused the single fiber or fiber bundle of a carbon fiber like the protrusion rod method with a 
carbon nanotube and thermoplastics. Or the extruder which has opening and the fiber length 
controlling mechanism section which carried out surface variant processing of the at least 1 section 
of a screw and/or a cylinder is used, melting of the thermoplastics is supplied and carried out to this 
extruder, the carbon fiber of the successive state may be supplied into a melting resin, it may open 
and cut in the above-mentioned opening and fiber length controlling mechanism section, uniform 
distribution may be carried out into a melting resin, and melting kneading of what was extruded from 
the extruder may be carried out with a carbon nanotube and thermoplastics. By this method, roving 
which converged the single fiber is used preferably. Especially a number of filament in strand is not 
limited, but what converged the monofilament of a single fiber 10-50000 is preferably used in 
respect of workability. The extruder used by this method opens the fiber of the successive state, and 
as a fiber length is controlled, it is a screw-type extruder of the monopodium which processed the 
screw and/or the cylinder, or a multiple spindle, and it has the controlling mechanism section of the 
degree of opening of a fibrous reinforcement, or fiber length which followed the interior. 
[0018] Although there is especially no limit in the weight of the carbon fiber blended with the resin 
constituent of this invention, it is desirable that they are a conductive viewpoint to the fluidity at the 
time of fabrication, the specific gravity of the mold goods obtained and intensity, and 10 - 70% of 
the weight of the whole resin constituent. It is 20 - 65 % of the weight still more preferably 15 to 
70% of the weight more preferably. 

[0019] The carbon nanotube used by this invention is the material to which the monolayer structures 
which the carbon hex-steel side closed in the shape of a cylinder, or such cylinder structures carried 
out multilayer structure arranged in the shape of a nest. It may consist of only multilayer structure, 
even if it consists of only monolayer structures, and it does not matter even if monolayer structure 
and multilayer structure are intermingled. Moreover, the carbon material which has the structure of a 
carbon nanotube partially can also be used. Moreover, it may be called by name called a graphite 
fibril nanotube besides a name called a carbon nanotube. 

[0020] A carbon nanotube generates arc discharge for example, between carbon electrodes, and can 
be manufactured using heating, the method of making it sublimate, and a transition-metals system 
catalyst by the method of carbonizing a hydrocarbon by the gaseous phase under reducing 
atmosphere etc. by irradiating a laser beam at the method and silicon carbide which are grown up 
into the cathode surface of an electrode pattern. Anything of a form can be used although the size 
and the form of a carbon nanotube which are acquired by the difference in the manufacture method 
change. 

[0021] Although there is especially no limit in the weight of the carbon nanotube blended with the 
resin constituent of this invention, it is desirable that they are a conductive viewpoint to the fluidity 
at the time of fabrication, the specific gravity of the mold goods obtained and intensity, and 0.1- 
15% of the weight of the whole resin constituent. It is 1 - 8 % of the weight still more preferably 0.5 
to 10% of the weight more preferably. 

[0022] Although there is especially no limit in the kind of thermoplastics used by this invention, a 
kind chosen from the group which consists of a polyolefine, a polyamide, a polyacetal, non-liquid 
crystal polyester, a polyphenylene oxide, a polycarbonate, a polyphenylene sulfide, liquid crystal 
polyester, a polyether ketone, a polyether ether ketone, a polysulfone, polyether sulphone, polyether 
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imide, and these blend objects is used preferably. Especially a field to a fluid polyphenylene sulfide 
and fluid liquid crystal polyester are desirable also in these. 

[0023] the polyphenylene-sulfide resin used by this invention is a polymer which has the repeat unit 
expressed with a general formula (1), and the content is more than 70 mol % from a heat-resistant 
field - desirable — more - desirable — more than 80 mol % — it is more than 90 mol % especially 
preferably When the content of a repeat unit (1) is less than [ 70 mol % ], the inclination for thermal 
resistance and rigidity to fall is seen. As repeat units other than a general formula (1), the structural 
unit expressed with general formula (2) - (8) is used. 
[0024] 
[Formula 1] 

[0025] 
[Formula 2] 

[0026] 
[Formula 3] 

[0027] 
[Formula 4] 

-Q^-SOt-^-S- (4) 

[0028] 
[Formula 5] 

[0029] 
[Formula 6] 

-O » 

[0030] 
[Formula 7] 

(7) 

[0031] 
[Formula 8] 

p-»- < 8 > 

CHs 

[0032] That whose melt flow rate (it omits Following MFR) when measuring by the temperature of 
316 degrees C and 20g of loads, using a length of 31.75mm and the orifice of 2.10mm of diameters 
as a polyphenylene-sulfide resin used by this invention is 50 - 200 g/min is desirable, furthermore - 
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desirable - 50-150g/~ 70-150g/10min is especially desirable 10 min 

[0033] Moreover, after making it carbonize at 450-500 degrees C, as for the ash content of the 
polyphenylene-sulfide resin used by this invention, it is desirable that it is 0.30 or less % of the 
weight in the amount of ash content residues at the time of making it ash at 538 degrees C for 6 
hours. Furthermore, 0.22 or less % of the weight is especially preferably desirable 0.25 or less % of 
the weight. 

[0034] Such a polyphenylene-sulfide resin can be manufactured using the method indicated by a 
well-known method, for example, JP,45-3368,B, JP,52-12240,B, and JP,61-7332,A. In this 
invention, after performing washing according the polyphenylene-sulfide resin obtained by the 
method indicated by the aforementioned official report to heat treatment under gas atmosphere, such 
as crosslinked-polymer quantification and nitrogen, or reduced pressure, the organic solvent, hot 
water, acid solution, alkaline solution, etc. by heating among air, you may use it. since a low 
molecular weight constituent will be removed if it washes especially by the organic solvent ~ the 
generation of gas at the time of melting fabrication, and metal mold — corrosion is reduced As an 
organic solvent in that case, an N-methyl pyrrolidone, N, and N'-dimethylformamide, An N and N'- 
dimethylacetamide, 1, 3 -dimethyl imidazolidinone, Nitrogen-containing solvents, such as a hexa 
methyl HOSUHON amide and piperazinone, dimethyl sulfoxide, Sulfone system solvents, such as a 
dimethyl sulfone and a sulfolane, an acetone, a methyl ethyl ketone, Ketone system solvents, such as 
a diethyl ketone and an acetophenone, a wood ether, Ethers solvents, such as diethylether, the 
dipropyl ether, 1 , 4-dioxane, and a tetrahydrofuran, Chloroform, methylene dichloride, a carbon 
tetrachloride, a trichloroethylene, Halogen system solvents, such as a dichloroethylene and 
chlorobenzene, a methanol, Ethanol, propanol, a butanol, a pentanol, ethylene glycol, Alcohols 
solvents, such as a propylene glycol, a polyethylene glycol, and a polypropylene glycol, Saturated- 
hydrocarbon system solvents, such as aromatic hydrocarbons solvents, such as phenol system 
solvents, such as a phenol and cresol, benzene, toluene, and a xylene, a pentane, a hexane, a 
cyclohexane, a heptane, and an octane, etc. are mentioned. 

[0035] Moreover, about acid solution and alkaline solution, if there is no operation which 
disassembles a polyphenylene-sulfide resin, there will be especially no limit and an acetic acid, a 
hydrochloric acid, a sulfuric acid, phosphoric acid, an organic carboxylic acid, an organic sulfonic 
acid, various hydroxylation alkali solution, etc. will be used. 

[0036] Moreover, you may process with the compound which has functional groups, such as an acid 
anhydride, an epoxy group, and an isocyanate machine. 

[0037] The liquid crystal polyester used by this invention consists of a structural unit chosen from an 
aromatic oxy-carbonyl unit, an aromatic dioxy unit, an aliphatic dioxy unit, and an aromatic 
dicarbonyl unit. As an example of an aromatic oxy-carbonyl unit, para hydroxybenzoic acid, As an 
example of the structural unit generated from a 6-hydroxy-2-naphthoic acid, and an aromatic dioxy 
unit, 4 and 4 -dihydroxydiphenyl, A hydroquinone, 3, 3 1 , 5, S'-tetramethyl - 4 4'-dihydroxy biphenyl, 
t-butyl hydroquinone, a phenyl hydroquinone, 2, 6-dihydroxy naphthalene, 2, 7-dihydroxy 
naphthalene, 2, and 2-screw (4-hydroxyphenyl) propane, The structural unit generated from a 4 and 
4 ! -dihydroxy diphenyl ether, The structural unit generated from ethylene glycol and a propylene 
glycol as an example of an aliphatic dioxy unit, As an example of an aromatic dicarbonyl unit, a 
terephthalic acid, an isophthalic acid, The structural unit generated from a 2, 6-naphthalene 
dicarboxylic-acid, 4, and 4 ! -diphenyl dicarboxylic acid, 1 , 2-screw (2-chloro phenoxy) ethane -4, and 
a - dicarboxylic-acid, and 4 f 4, 4'-diphenyl-ether dicarboxylic acid is mentioned. 
[0038] Desirable liquid crystal polyester is liquid crystal polyester which consists of a structural unit 
(9), (10), and (11). 
[0039] 
[Formula 9] 

[0040] 

[Formula 10] 

— 0~ Rl— O— (10) 
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[0041] 

[Formula 1 1 1 

— CO— R2— CO 



(11) 



[0042] However, the inside Rl of a formula expresses one or more sorts chosen from the following 
chemical structure. 
[0043] 
[Formula 12] 



KbC 




HsC 




CHa 



C(CH3) 3 




-€>- 



-O-o-©- 



CH2CH2 



[0044] Moreover, the inside R2 of a formula expresses one or more sorts chosen from the following 

chemical structure. However, X expresses a hydrogen atom or a halogen atom. 

[0045] 



[Formula 13] 





O CH 2 CH 2 O -J^f- 



[0046] About (10), that whose Rl is 4 and 4'-biphenylene, 1, 4-phenylene, and dimethylene is 
desirable among the above-mentioned structural units, and that whose R2 is 1 , 4-phenylene, 2, and 6- 
naphthalene is desirable about (11). 

[0047] The liquid crystal polyester preferably used by this invention is a copolymer which consists 
of a structural unit (9), (10), and (11) like the above. The following composition is desirable 
although the copolymerization composition can be chosen arbitrarily. 
[0048] The above-mentioned structural unit (9) and 30 - 95-mol% of the sum total of (10) are 
desirable to the sum total of a structural unit (9), (10), and (11), and are more desirable. [40-90 
mol% of] Moreover, 70 - five-mol% of a structural unit (1 1) is desirable to the sum total of a 
structural unit (9), (10), and (11), and is more desirable. [ 60 - ten-mol% of] moreover — a structural 
unit — (-- nine — ) — a structural unit — (— ten — ) — receiving — mol — a ratio — [— (- nine — ) --] — /— 
[-- (-- ten — ) — ] — 75 — /-- 25 - 95 — /— five — it is — things — desirable — more — desirable — 78 / 22 
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^ i win » i. desirable that they are mols [ target / real / 
. 93/7 - it is . Moreover, f for a strueturd onrt (U ^- ''^^ sttuctural unit / whieh constitutes 

— A^fltr — - " is " ot - — * S ** m<>1 ^ 3 

above-mentioned liquid crystal polyester preferably by ™ " , dicart)0Xy Uc acid, AliphaUc 
acids, such as a - diphenyl d.carboxyhe-ac.4 * ^ta*. add, and a dodeeane dione acid, 

dicarboxy.ic acids, such as an adipte al ic acid, a chlorohydroquinone, 3, - 
Alieyclic dic^xyhcjcrds, such ^ahydro p ^ ^ ^ a . 

dihydroxydiphenyl, and 4 4, ^hydroxy °! P dihv ^ oxy bera ophenone, 1, 2-propanediol, 1,3- 
dihydroxydiphenyl sulfide, and 4 diols such as 1, 6-hexandiol, neopentyl 

propanediol, 1 , 4-butaned.ol, Aliphatic senes lc ycUe ' ^ ^ ^ 

is;^" seizes. * - - — <° m *• 

tiscosity, among a pentafluorc .phenol £ ,s d ^™^ t it is specially 1 - 10 dUg 
measured at 60 degrees C are 0.5 - 15 , SJ& and ^ * . { ofli ^ crysta i 

[0051] Moreover, although there ts especially no lrmitmtne ^ ^ 

polyester, it is desirable that the temperature of +1 degrees . C °t a . ( js ^ . 1Q0 pa . sec . 

[he value of shear rate l.OOOsec-l ^ 0 ^- 200 Pa sec mn ^ . ( measures on 

In addition, after observmg the endothemrtc peak *™P^* ^ to differential scanning 
20-degree-C temperature up condit ions fo l*™*™™*™^ en d ot hermic peak temperature 
calorimetry with the melting poult (Tm) said here The thing oi te mperature up 
(Tm2) observed when ^^f^TZ ^rZTfx + 2^ C of Tm(s), and cooling 

^^^^^^^XZ^, and « can 

manufacture by the following methods , para hyd roxybenzoic acid which were 

(1) How to carry out heating fusion of the I»g^ £™J QTl J twQ components, such as para 
Gained from the com^ 

hydroxybenzoic acid, under a dryness decompress and thicken subsequently, 

^mentation by the acdo ysis ^^^taSSLdoo ftom aromatic dicarooxyfic 

(2) How to carry out a ******/°"^SSy compounds, such as p-acetoxy benzoic-acid and 

Somatic dicarooxylic acids, such as f™»XSSeTK^thalen. dicarooxylic acid, a 

(4) How to ^."tSKS as dipCls, such as phenyl ester [ of para 
S£K ic" dt^y«heny., P and a bydroquinone, 2 and 6-naph,ba.ene 

dtaaiboxylic acid, a terephthalic acid, ^ » ^ottohenyl and a hydroquinone, and to 

(5) How to add dipheno s such «4 ^^^^SLa^ ration after making the 
manufacture liqutd crystal polyester b> the J* 6 ™^ jc dicarboxy i ic ac ids, such as para 
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[0053] Although the polycondensation reaction of liquid crystal polyester advances also with a non- 
catalyst, metallic compounds, such as the 1st tin of an acetic acid, tetrabuthyl titanate, potassium 
acetate, sodium acetate, an antimony trioxide, and metal magnesium, can be used. 
[0054] In the resin constituent used by this invention, it is a book. A glass fiber, a potassium-titanate 
whisker, a zinc-oxide whisker, a boric-acid aluminum whisker, An aramid fiber, an alumina fiber, a 
silicon carbide fiber, a ceramic fiber, asbestos fiber, Fibrous bulking agents, such as stone KOU fiber 
and a metal fiber, a WARASUTE night, a zeolite, A sericite, a kaolin, a mica, clay, a pyrophyllite, a 
bentonite, Silicate, such as asbestos, talc, and an alumina silicate, an alumina, Metallic compounds, 
such as oxidization silicon, a magnesium oxide, a zirconium oxide, titanium oxide, and an iron 
oxide, Carbonates, such as a calcium carbonate, a magnesium carbonate, and a dolomite, a calcium 
sulfate, Sulfates, such as a barium sulfate, a magnesium hydroxide, a calcium hydroxide, Un-fibrous 
bulking agents, such as hydroxides, such as an aluminum hydroxide, a glass bead, glass flakes, a 
ceramic bead, boron nitride, a silicon carbide, and a silica, may be mentioned, these may be hollow, 
and it is also possible to use together two or more kinds of these bulking agents further. Moreover, 
you may use fibrous / [ these ] un-fibrous filler by coupling agents, such as an isocyanate system 
compound, an organic silane system compound, an organic titanate compound, an organic borane 
system compound, and an epoxy compound, carrying out preliminary processing in order to obtain 
the more excellent mechanical strength, 

[0055] Furthermore, to the resin constituent of this invention, additives, such as coloring agents, such 
as antioxidants, such as coloring inhibitors, such as crystalline-nucleus agents, such as talc, a kaolin, 
an organic phosphorous compound, and a polyether ether ketone, and hypophosphite, a hindered 
phenol, and hindered amine, a thermostabilizer, lubricant, an ultraviolet-rays inhibitor, a color, and a 
pigment, and an antistatic agent, can be added. 

[0056] There is especially no limit in the manufacture method of the resin constituent of this 
invention. After carrying out the dryblend of a carbon fiber, a carbon nanotube, thermoplastics, and 
the other components collectively, you may carry out melting kneading of the pellet which could 
carry out melting kneading by the extruder, the kneader, the Banbury mixer, etc., and carried out 
melting extrusion of thermoplastics and the carbon fiber beforehand, a carbon nanotube, and the 
other components. Or you may carry out melting kneading of the carbon fiber / thermoplastics pellet 
manufactured by the protrusion rod method, and the pellet which carried out melting kneading of 
thermoplastics, a carbon nanotube, and the other components beforehand further. 
[0057] Although there is especially no limit in the manufacture method of the mold goods of this 
invention and injection molding, injection compression molding, press forming, etc. can be used, the 
viewpoint of productive efficiency to injection molding is desirable. You may carry out injection 
molding, once it may carry out injection molding as it is, and carries out melting extrusion of all the 
components and pelletizes them, after carrying out the dryblend of a carbon fiber, a carbon nanotube, 
thermoplastics, and the other components collectively. Or the dryblend of the carbon fiber / 
thermoplastics pellet manufactured by the protrusion rod method, and the pellet which carried out 
melting kneading of thermoplastics, a carbon nanotube, and the other components beforehand may 
be carried out, and it may carry out injection molding as it is, and after once carrying out melting 
extrusion of both the pellets and pelletizing them, you may carry out injection molding. 
[0058] 

[Example] Although an example is shown below and this invention is explained to it still more 
concretely, this invention is not limited to the publication of these examples. 
[0059] In the following examples, the test piece for evaluation of polyphenylene-sulfide system 
material was created by carrying out injection molding by the setups of injection-pressurerrestoration 
minimum pressure +10 kg/cm2 (G) cylinder-temperature: 3 20 degree C, die-temperature: 140 degree 
C, and injection-speed:75% with the Toshiba Machine information separator 80 type injection 
molding machine. 

[0060] Moreover, the test piece for evaluation of liquid crystal polyester system material was created 
by carrying out injection molding by the setups of injection-pressure:restoration minimum pressure 
+10 kg/cm2 (G) cylinder-temperature: 345 degree C, die-temperature: 120 degree C, and injection- 
speed:75% with the Toshiba Machine information separator 80 type injection molding machine. 
[0061] In the following examples, evaluation of a mechanical characteristic, gas permeability, and 
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„„l„ m . resistivity was perforated by the following method 
ScSsfeASIM It measured accordmgM , D638. 
Sum property: ASTM It measured according » D790 

tod StpactiveThengut: ASTM It measured accordtng to D2 56. fc ^ ^ 

rr^rsr^f^ c and ^ 

Volume resistivity: ASTM It measured according to DZ5 /. _ measured by 

Number mean fiber ^^^X^^'^^ ™ made t0 N"*" * ^ 
microscope observation about 1 ,000 fiber from 5 hours, and remained. 

or mold goods under argon ^^^^^^ gradually, having taught 8kg (it 
[0062] [Example 1 of reference] temperature up w as fic h drosulfldes ) 

omitting Following NMP.) of N-me ^g^^^gSJdto) rowof 50% sodium 
of specific-hydrosulfide solution, and 2kg (25 ™^m?L^ of a polypheny lene- sulfide 
hydroxides, and stirring to the autoclave with a ■™^^^ L X Padded to remains 
resin and distillate water 4.1L containing 3.8kg of water was remo heated ^ ^ 

Sure, NMP2kg was added to the 4 ;<^^ washing and in 90 

degrees C for 1 hour. With warm water, ^resultant ^J^upphed a ^ henylene . 

degrees C and acet^-ac^hiU^ 

sulfide resin was filtered, and after wasning oyw B c f 24 hours After carbomzing the 

was set to 7, the vacuum drying was « e J i ^2a^316 di^.C, and 20g of loads using a 
melt flow rate (MFR) when meas ^^^^^^ g? and 450-500 degrees C, the 

SotSS « *— C 6 ^ ^ % 

^ 2 of reference] ^--f— 

iquid crystal polyester resin ], 4, and 4 ^^^S^tLphftatate 216 weight section 
112 weight section, and intrinsic J^^^JS reaction container equipped with 
of 0.61 dL/g, and the ^^^^^^^atiii was performed. It consisted of 12.5 

0.5mm phixl 0mm onfice. r(aWncel ^,1 me stick made from graphite with 

[0064] On 7mm of diameters of [the example 3 ^^^^ me hole with a depth of 29mm 

a length of 48mm, along with the ^^^^^^^^P^ =5:5:2 WaS 
were made from the nose of cam, the mixed-pow der ena oi ra ' ^ d Qn me other 

put in this hole, and the anode plate ^^'^^S^c^ of graphite of purity 
hand, 14mm of diameters and the ^^^^^^uaium chamber, the interior of a 
99.998% were created. These decodes w < ^^ 1 ~3 y t ^ nd DC arc electric discharge was 
chamber was replaced by gaseous helium ^^^^^^^ to l-2mm, and it 
performed. The -te-1 d on cath d e was 

discharged by pressure 600torr ^. C ^V"^ i "L^te layer 0 f a monolayer with the bore of 
SET SKEK !?^^iSSS^ and a double layer was 

SSfe carbon nanotube which manufacmre d ^PAN ff^Si^ of 
make "TOREKA" T300) with a diameter of 7 ^^j^icne^^ resin and 

reference which were cut in number-average ^^t^c^teTrf [examples 1-8] reference, 
Uqui d crystal po^ 1? J using * e biaxial 

and the example 2 of reference It blen y^ h lene _ sulflde res in, in the case of the resin 
extruder of 30mmpm, m me case oi uw y> yv ' • it is 340 degrees C in resin 

temperature of 320 degrees C, and liquid crystal polyester resin, it g 
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temperature, melting kneading was carried out by screw-speed 150rpm, and the pellet of a resin 
constituent was manufactured. Various test pieces were produced with injection molding using this 
pellet. The evaluation result of various properties is shown in Table 1 . 
[0066] 
[Table 1] 
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[0067] The constituent of this invention excels examples 1-8 in a mechanical property, gas barrier 
property, and conductivity, and it turns out that it is the material in which injection molding is 
possible. 

[0068] It turns out that a mechanical property will fall a little if the loadings of a carbon fiber are 
fixed to 30wt(s)% and the quantity of the amount of carbon nanotubes is increased from examples 1- 
4, and conductivity goes up a little. 

[0069] Although it excels in a mechanical property, gas barrier property, and conductivity and the 
material in which injection molding is possible is obtained from examples 5-7 even if it changes the 
loadings of a carbon fiber and a carbon nanotube a lot, even if it blends a carbon nanotube so much, 
conductive large improvement is not found, but the inclination for a mechanical property to fall is 
seen. 

[0070] An example 8 shows that excel in a mechanical property, gas barrier property, and 
conductivity, and the material in which injection molding is possible is obtained, even if it changes a 
matrix resin. 

[0071] The resin constituent was manufactured like the example 1 except carrying out the rate of a 
compounding ratio of [examples 1-2 of comparison] each component, as shown in Table 2. The rate 
of a compounding ratio and a characterization result are shown in Table 2. 
[0072] 
[Table 2] 
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[0073] The examples 1-2 of comparison show that the material with which are satisfied of a 
mechanical property, gas barrier property, conductivity, and all the injection-molding nature is not 
obtained, when either a carbon nanotube or a carbon fiber is missing. 

[0074] Continuation injection molding was performed using the metal mold of the configuration 
shown in drawing 1 using the constituent manufactured in the [example 9] example 3 in resin 
temperature [ of 320 degrees C ], 150 degrees-C [ of die temperatures ], and cooldown-delay 20 
seconds. Even if it exceeded 1 ,000 shots of continuation, the faulty mold goods which are not were 
stabilized and were obtained. Drawing 1 is the plate which made the passage of hydrogen gas, 
oxygen gas, or air form in fuel cell separators, and is 3mm in size 66mmx84mm and thickness. The 
plate concerned is equipped with gas-passageway entrance A, the gas-passageway outlet B, and gas- 
passageway C. Moreover, the width of face of a gas passageway is 2.5mm, and the depth is 2mm. 
[0075] The particle size of 1 10 micrometers or more and a graphite powder 160 micrometers or less 
are mixed by the ratio of the 20:80 weight sections as the end of the [example 3 of comparison] 
carbon powder to an epoxy resin (the product made from oil-ized shell epoxy "an Epicoat" 807), and, 
subsequently it is a curing agent (the 4 sections added and mixed degassing of the product EBMI 12 
made from oil-ized shell epoxy "an epicure" was carried out.). Subsequently, using this material, 
press forming was carried out for 45 minutes by the temperature of 150 degrees C, and pressure 
lOMPa, and various evaluation test pieces were created. Furthermore, physical properties were 
evaluated after carrying out a cure at 150 degrees C after fabrication for 6 hours. A result is shown in 
Table 2. 

[0076] Although it excels in conductivity as shown in Table 2, it turns out that it is inferior to a 
mechanical property. 

[0077] the monotonous press of the configuration shown in drawing 1 using the material prepared in 
the example 3 of the [example 4 of comparison] comparison — press forming was continuously 
performed using metal mold in the temperature of 150 degrees C, pressure lOMPa, and press time 45 
minutes Breakage etc. occurred at the time of non-filling and mold release, and continuation press 
forming exceeding ten shots was not completed. 

[0078] Melting extrusion of an expansibility graphite (expansibility graphite TEG[ by Sumikin 
Chemical Co., Ltd. ] 80 LTE-U), carbon black (KETCHIEN black EC by the KETCHIEN black 
international company), and the pitch based carbon fiber (Mitsubishi Chemical diamond lead K223 
QG) was blended and carried out to the liquid crystal polyester resin manufactured in the example 2 
of the [example 5 of comparison] reference at a rate shown in Table 2. It has not fabricated, although 
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injection molding was tried using the obtained pellet. Moreover, melting press forming was 
performed by the temperature of 340 degrees C, and pressure lOMPa, various evaluation test pieces 
were created, and physical properties were evaluated. A result is shown in Table 2. Although it 
excels in conductivity as shown in Table 2, it turns out that it is inferior to a mechanical property. 
[0079] 

[Effect of the Invention] By using this invention, the resin constituent and mold goods which are 
excellent in the moldability which was not obtained and have advanced conductivity can be obtained 
by the conventional method. Moreover, the fuel cell separator superior to the resin constituent of this 
invention can be obtained. 



[Translation done.] 



8/28/2003 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] Since a carbon-dioxide-gas discharge problem is coped with in recent 
years, the method of supplying energy by the method which does not depend the energy acquired 
from petroleum resources on petroleum resources is examined. A fuel cell is in one of them, and 
development is briskly performed aiming at spread to the power supply for fuel cell vehicles, or a 
power supply for home use. 

[0003] Each cell of a fuel cell is formed from the separator which supplies a gas passageway and a 
cooling water way while it contacts one pair of electrodes and the electrode which sandwich the 
electrolyte which manages a reaction, and an electrolyte and performs current collection from an 
electrode. 

[0004] Among these, since it has a current collection function from an electrode, advanced 
conductivity is required for a separator. Moreover, in order to form fuel gas passage and a 
circulating-water-flow way in both sides, gas barrier property, intensity, a corrosion resistance, etc. 
are required. Furthermore, it is necessary to form a gas passageway and a circulating-water-flow 
way, and the outstanding moldability is required. 

[0005] It is the method (JP,10-125337,A) of pressurizing and producing with the metal mold of the 
last configuration where the gas passageway and the circulating-water-flow way were attached, after 
pressurizing an expanded-graphite particle and making a reserve sheet form as a conventional 
method. A lot of graphites are blended with the way (JP,2000-36309,A) a fluororesin or a graphite 
fluoride particle forms an eutectoid and the distributed noble-metals compound plating coat in a 
metal separator front face into a noble-metals matrix, and thermosetting resin like phenol resin, and 
the method (JP,10-334927,A) of fabricating by press forming, the method (JP,2000-67882,A) of 
filling up precisely with conductive resin material the opening section of the metallic material which 
has the detailed opening section, the method (JP,2000-17179,A) of blending graphite system carbon 
material with a liquid crystal polymer so much, etc. are devised. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the monotonous planar structure view used in the example 9 and the example 4 of 
comparison. 

[Description of Notations] 
A: Gas-passageway entrance 
B: Gas-passageway outlet 
C: Gas passageway 
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DRAWINGS 

[Drawing 1] 
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